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ABSTRACT : 

PURPOSE :To provide a high breakdown strength horizontal insulating gate type 
bipolar transistor capable of increasing an AD resistance while maintaining a 
breakdown voltage between drain and source. 

CONSTITUTION: A extension drain region 12 and high concentration source 
regions 16 of a second conductivity type are formed on the surface of a 
semiconductor substrate 11 of a first conductivity type. A high concentration 
drain region 13 of the second conductivity type is formed on the surface of 
the extension drain region 12, and high concentration drain adjacent regions 
14 of the first conductivity type are electrically connected to the high 
concentration drain region 13 and are formed so as to surround the high 
concentration drain region 13, and a top region 15 of the first conductivity 
type is electrically connected to the semiconductor substrate 11 and is 
formed so as to surround the drain adjacent regions 14. The - distance XI 
between the top region 15 and the drain adjacent regions 14 is set to, for 
example, 10.mu.rn which is a predetermined distance by which a resistance 
value between the top region 15 and the drain adjacent regions 14 is 
increased higher than a predetermined value. 
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ABSTRACT : PURPOSE: To provide a high breakdown strength horizontal insulating gate type bipolar 
transistor capable of increasing an AD resistance while maintaining a breakdown voltage 
between drain and source. 

CONSTITUTION: A extension drai n jegion 12 a nd high concentration source regions 16 of 
a s econd conductivity type are formed on the surface of a semiconductor substrate 1 1 of a 
first conductivity type. A high concentration drain region 13 of the second conductivity type 
is formed on the surface of the extension drain region 12, and high concentration drain 
adjacent regions 14 of the first conductivity type are electrically connected to the high 
concentration drain region 13 and are formed so as to surround the high concentration 
drain region 13, and a top regi on 15 of the f irst conductivity type is electrically connected 
to the semiconductor substrate i i and is rormea so asTo^arround the drain adjacent 
regions 14. The distanc eXI between the top region 15 and Xt\e drain adjacent regions 14 
is setto^for example, Ipjlmwhich is a predetermined distance by which a resistance 
value betweefTffiSTo^^ 1 5 and the drain adjacent regions 14 is increased higher 
than a predetermined value. 



COPYRIGHT: (C) JPO 



http://jupiten88/bin/cgi-bin/C_EXE/imag...t 1 la/NetAns2/bin/cgi-bin/C_EXE/ImgConfig 

Patent: JP406224426A 



(19)0*@fcBW OP) (12) & H 4$ & g| (A) U1)**(BB&«1#4 

#M¥6-224426 

(43)&HB 6 ¥(1994) 8)1120 



/CI \ 1-4. /-I S 




T? T 

r 1 




ri D 1 L £1/ f 84 










9054 -4M 


HO 1L 


29/ 78 3 0 1 J 






ran* 


*»* OL (4B1 


<21)M»5 


#R¥5- 10556 




000005843 










(22)WHB 


¥A5*(1993) 1£26B 










(72)559Hf 


*» *J£ 








*Kj&n**^roicioo6#* «Tm^ 














(72)5SWS 


UjB SB] 








*Ba&n*ff**n*ioo6#*i «t«? 














CM>fWA 


#S± MSB ft (*2«> 



(54) imozm *m&mm 



(57) oau 

[ a «i p w > - v -X IWOfcttttH L A D 

» i »«fi©*«*as« 1 1 omzi&zte* 

AMI 2<D^®«lctt, S2Ml©SttFW>« 
mi3tm&ZtL «H«FM>l«l3ttt)B 
tf«fc 5 ICS 1 W«aa ttilC© H W 1 4 at 

s«& h w >*« 1 3 1 h-c#«s 

*i. HW>WMWl4«0Bt»J:5lcJllWtlffl 

©m±fc«i s 1 i ttawKfttaatvc 

fcttHMX t ttffi±««t 15tHK >MMM 1 4 £ 



-183— 



Patent linage 




10 



10 L-10BT 

1 1 

12 UKl/^M 

15 flLtMtf 

16 XUv-aM 



1 of 2 



2/15/00 8:12 PM 



Patent Image . http://jupiter:88/bin/cgi-bin/C_EXE/imag...tl la/NetAns2/bin/cgi-bin/C_EXE/lmgConfig 

Patent: JP406224426A 



(2) 

i 

&0&mmz&&2wtm 2 *«ac[>sft h w 
rk« h n >«wt<D*w«c»*anfc* 2 *ts 

* JbEKft H U*f >«*©*«fcfctfsnfc» 2 4 
«fflOK«* V-X*«4:, ±E5*fi K W 

tut t f u-r >««t»*r*«ttfcw 

±Effi±«*i H W >!*&«#<h<3raijBli. ±E&£ 
H W V«ttfc*#S±ElfU«*£ H U-f >MMWt 

4MM. 20 
[0 0 0 1] 

[0 0 0 2] 

GBT tiftrrs) ftHBC»^TRWT*. 
[0 0 0 3] H3tt±B«*©*»»««tLTOL- 
IGBT5 0«wtWIHTrW. H3t*^T, 81 30 
*«S!®¥*#£«5 l<D*B«fcttB2»«ffl©Mfc 
HW>ffl«5 2«$n, tt£JtFW>WK5 2 
ttt, SB 2 H W >m. 5 3 

m**tu iw«KFM>fW6 8«DBO«fc 

$ 1 StSOfcfiStf) H l"f >BM£E# 5 4 MB** n 
Tfc D • KHW 5 4 ttftgg F W >fc« 

«g s 2 a*BB£ »«aa h w >«« 5 3 at; p u 

-f 5 4 £R 0 HtT £ 3 C* 1 W*£l4>]I±ft 

5 1 i*ft»fc»tfc*n-0>*. ¥*#£&5 1 

©*W£©V-^IWMWt5 7)WM«*U KWEV- 

>^Xh9/t6 8a»WASnTV^. fit, 
8*5 i©*B±t«:. KW>MMWt64*&M 
*y-**tt5 6fcE*y-hBfcB6 0fc. *a*P 

u>r >m 5 3&tfFH >i*&®« 5 4 tn§m\zm 

-184- 



#08¥6-2 244 2 6 

fcWrBT*»©v-x*B6 2t*t»*«nr*o, y 
- bmtm 6 0 co iwicttffift f n >«« 5 2 

>*^6&*y-h«l6 3*t»rtSnT*0, 

5 1 <a&MB0>y- 6 3 T\Z?* >*Mm 

[0004] 

[MMMlJ:9fcrftMn L*LW6, ±Btt 
*©*»#Ma:LT©L-IGBTlC*ViTtt, H3 
fc*r«k 3 F W >m&mmt<DMmx 2 

HW>-V-XIRlO»««EE3^«T 

[0 0 0 5] HTx #Jtbfclt*, ILhWiKW 
OWBiX 2 £ 4 Mml;i^t6 <hHK> N 

[0 0 0 6] tztifi* 4>999>7sMW>Wlt\zm 

^ttto&\z> y-v*7mz^ 9>7,<owsftfi 

*ttU5g*tt»«««*« H w >-y-xM(catns c 
tlc.koT, W«y-x«WTo«ffi»T*«o. 7 
virar«i, «2»«l!©*««y-x««t»i» 

*BJlb(ft««fcS*a:^5Wifclfi[Bffl/&. 

©L- I GBT©«*I*M-MS*L- I GBT 

[0 0 0 7] *5BMtt±Ek:B*fe*tifc'bOT*o 
T, HW>-y-XIIB«)»««E£IH»l/ADW«fc 

[0 0 08] 

(hiCcfcD, »2**Sfio»«ay-xiR«t 

[0009] M»«i:*nnMBUMiPR«Ka. l- 

»*8fit, IK¥4W»KO«1iSICflttSn&S2« 

E¥W*raaaBBlc*l**±B«i H K >««CD 
»B»c»j«snfc*2i»*fflO<fWty-ZlB«i:. ± 

>«* t abk y mm t ©w©«tt ^ na^ 

±E^»*a«t«»«t»ttsnfc» i 

m^t. ±EEftFK>«tt0aw«K*tt*±Ea 



1 of 2 



2/15/00 8:14 PM 



http://jupiter^ 

Patent: JP406224426A 



3 

a« h w >m#tm±m# t <dwv&&&& f w > 
**^»*-r*atti^«$ni.-Q±cKwe f w> 
m t 1 mnmo^m^ <& f u-r 

awatomiHtt, ±e**hw>mhc*»*j:e 

[00 10] 

[fMJ] ±E0#l^icJ:O, ]*±*tt<hFW>»fcfc 
*iOfWlitt4/tina±0Elifc«3eatlTt^. CO 

[0 0 11] SSfc, B±**£FW 
MM*. » H P-f >i«fc*»t5 W±Wi H W > 

zm&mm\zwi&2tiTKb. cut, ±cwat*t 
[0012] cniccfct), 

ft F W >ffi«lr^tt^K±««i F W 

sttoasK** enrancnn*. 

[0 0 13] CfcMfc, K«ay-X«KT«MHl« 

[0 0 1 4] ftoT, M2*«acDAajKy-x««& 
« 1 ««ffi<04£««S«d:» 2 *«HcDj!g F W >® 

[0 0 15] 

Its, 

[0 0 1 6] Hl'(UBXaMKCtR«¥«»ttB2:LT 
OL-IGBT10^t(HBBtW. BIC^ 

U-f >«* 1 2 ttftMKtig 2 f w 

t*»s«ai*FW>*«i 3tB»-ra»tticK* 

FW >Bft«tt 1 4 WM£ nx* 0 • tt F 1/ 

< >mm&® 1 4 kms f >mt 1 3 tmmmz 



(3; #BH¥6-2 244 2 6 

F U-f >«* 1 3 XX* F l/-f 1 

ftKSttTfc 0 , M±*« lBtFH 1 4 

orawx 1 »3» F H >«« l 2 <C*tt5II±»a 
1 5iHH 1 4 tro|Rjco«&co^tiil|$3f 

[0 0 17] Sfc. ¥S#£1£1 1 ©*iS«fc*W--5JE 

w ft f n >«« i 2 ^ai:a«2««sc[>»auey- 
sici*s i wvsaxu® y-xi)*Mt i 7 aroa 

StU l©*BB«t*it*3BlfiFW>* 
«1 2(D^«t*ViT»a»*y-x«*l 6&«0HtJ 
«k S \zm l MSftK&ftfl)?^ >*;i^x F v n 1 8 ifi 

[0 0 18] *LX, ¥*#£«1 1 <D*ffi±fctt, F 

w 1 4»&»wey-xmi eicEsy 

- fk^r 2 o t. nmm f k >«g# 1 3 wf u-r 

^ >»&fc# 1 4 £«WNC««*nfctfffiT¥#<& HI/ 
-f >«*2 1 ffltty-xWU 6Ktfy-xRift 
** 1 7 t«awic»»2rn&»fHT^»(oy-x«a 

2 2 tjftWHSntiO, y-Mft||2 OO^ffitZtt 
fifiFH >ffl«l 2 0liS»gttJtv^Hl 6 
©*»lZSo TftMP 0 3 6 ft h««2 
StftJMtenTfcD, ¥*^S«1 l(D^ffi«<Dy-h 

«*2 3T»c^ir>*^3Wii*$n«. rrr, y-x 

1 7 tt^«^ir >*JM>mmrt<1 T X^i*£«) 

59 [0019] zutoxsiz, *xmmtz*&*m#mw 

iLTOL-IGBTlOfc^TIt M±««15i: 
HK>»M«14tOWBXlttl 0 tfxn-ICtt^S 
tlTV»*&*, HW>-y-XIB<DPKWUE*«TS 

[0 0 2 0] 5 n±««i S^HKXNMW 
1 4t<onmxiifil 0 tim\Z&j£2tlTKZZ.btZ& 
HHWXHtl 2lc*tt51M±««l SfcHl* 

«^T^. :^T, ±EWJ6ttitt. M±«Wl5tH 
40 K>MM1 4t©WRBX1^4wmT*S««& 
MS F l/-f >«K 1 2 ic:*3tt*]I±8itt 1 5 1 F !✓ 

[0 0 2 1] CniCfcO. WU£ L-IGBTlOSr 
^>^^>Xft#O0KKffi^jfe*-frfc:y-.h^ 7 ^ 

»Crt*«n*^< *-H3W»«bfciUTfe, »H> 
< >®« l 2 l£«tt«K±fll« 15tKW 

1 4 tono«ffi©iattt*tv^i6 l xtuey-x* 



-185- 



1 of 2 



2/15/00 8:16 PM 



http://jupiter:88/bi^ 

Patent: JP406224426A 



(4) 

5 

[0 0 2 23 C<0**>IZ, MMgy-Xflttl 6T£«E 

[0 0 2 3] «t)T, B2«|floKwey-xMKl 
6 t» l 1 1 i»2£*gG>5§ft h 

[0 0 2 4] 02 fcL ^^gfiOADftSi, ]R±«I 

^UT&D* X 1 = 4Am^(D^i^ 

«©*ffiffir«(aft:0©ADWI©tt€li:l,T^«. Si 

2 s \z, *?mw\z%z*mft&x (x 1 = 1 

Oam) £«k*£Xl=4 tfmfiD#^lcjtttLT#fi:ffl 
ff^OOADHiiDM&l. 7«lCf^r<i:^plfiBT 

[00 2 5] 

*g*&£*&, E±i«tKW >RfiHMfc£©!flJRi 

[hi] 




10 



10 L-iGBT C**#K*) 
1 1 ****** 

15 gum 



#B8¥6-2 2 4426 

[0 0 2 6] ftt>T* *RWlCcfc6fcKW>-y-X 
WOK^*JE«:||^b AD«ffi*ii^:$li-2» £ 

[BMaffjJIi&RH] 

[02] *m(*mn<DADwtmt* i±««tnw> 

[fra©KMJ 

10 L-IGBT (*«ft3M) 
11 

12 UHW>«Wt 

13 A«KFW>Mt 

14 KK>»ffifi« 

15 M±fM 

16 &mmv-*mi& 

[02] 



* 3 - 

ft 




io iT 



-186- 



http://jupiter:88toiiv'cgiW 



Patent: JP406224426A 




&58¥6-2 2 44 2 6 



—187- 



2/15/00 8:17 PM 



